Stochastic generalizations of some fixed point theorems on a class of nonconvex sets in a locally bounded topological vector space are established. As applications, Brosowski-Meinardus type theorems about random invariant approximation are obtained. This work extends or provides stochastic versions of several well known results.
Introduction
Probabilistic functional analysis is an important mathematical discipline because of its applications to probabilistic models in applications. Random operator theory is needed for the study of various classes of random equations. The study of random fixed point theorems was initiated by the Prague school of probabilists in the 1950s. Random fixed point theorems and random approximations are stochastic generalizations of classical fixed point and approximation theorems, and find their applications in probability theory and nonlinear analysis. The random fixed point theory for self-maps and nonself-maps has been developed by various authors (see e.g., [2-3, 13, 19] ). Recently, this theory has been further extended for 1-set contractive mappings that include condensing, nonexpansive, semicontractive and completely continuous random maps, etc.
Brosowski [4] initiated the study of invariant approximations using the fixed point theory and subsequently various generalizations of Brosowski's results have appeared in the literature (see for example, [7, 12] ).
In this paper, we prove some random fixed point theorems for nonexpansive random operators defined on a class of nonconvex sets containing the subclass of starshaped sets in a locally bounded topological vector space. As applications of our results, we obtain Brosowski-Meinardus type results on random invariant approximation (cf. [4, 14] ). These results are obtained in Section 3, while in Section 2 we recall certain technical deinitions and known results. , and Ð33Ñ ² B ² oe ± ± ² B ² -- known that the topology of any Hausdorff locally bounded topological vector space is given by some -norm. In the sequel, unless mentioned specifically otherwise, denotes a : \ Hausdorff separable complete locally bounded topological vector space (not necessarily locally convex) whose topology is generated by a -norm. Of course, if , then will :
Preliminaries
: oe " \ stand for a separable Banach space.
Let and a family of functions from into such that
. Following Dotson [6] , the family is said to be if there exists a α Y − W contractive function such that for all and all , we have
α " Y . The family is said to be jointly continuous (resp.
) if in and in (resp. in and jointly weakly continuous 
--
We observe that and it has the additional property that it is contractive, jointly [ Y © continuous and jointly weakly continuous.
If for a subset of , there exists a contractive jointly continuous family of functions W \ Y oe Ö0 × W α α−W (resp. a family of functions satisfying (*)), then we say that has the property of contractiveness and joint continuity (resp. property (*)). 
, is a nonempty and compact set in . quasi-Chebyshev Q Every finite dimensional subspace of a Banach space is pseudo-Chebyshev. Moreover, \ every pseudo-Chebyshev subspace is quasi-Chebyshev but not conversely, in general (see [15] for more details).
We say that (the dual of is if for each nonzero , there exists
. In this case, the weak topology of is Hausdorff ( [11] 
Main Results
We begin with the following "random fixed point theorem" for nonexpansive operators which extends Theorem 1 of Dotson [6] . and hence it has a measurable selector . We now show that is the random fixed point of . . The continuity of implies and hence, using and the joint continuity, we get -= 0 = . 
Hence, each has a random fixed point (see [9] ) and so for each X X Ð ß Ð ÑÑ oe Ð Ñ The proof is analogous to that of Theorem 3.2 and is therefore omitted. An affine continuous map is weakly continuous so we deduce from Theorem 3.5, the following random version of Corollary 1.10 of Veeramani [18] . Proof: It is sufficient to show that is affine for each . Let and By the strict convexity of , we get , for each in \ XÐ ß DÑ oe >XÐ ß BÑ  Ð"  >ÑXÐ ß CÑ > Ò!ß "Ó = = = and . = H − An application of Corollary 3.7 leads to the following random analog of a result of Brosowski [4] . In the presence of a measure on , we can talk about a zero set. This is the case, if .
H T Ð ß Ñ for example, is a -finite measure, then a subset of is a zero set provided . For the corresponding deterministic results of Theorems 3.1-3.2 and Remarks 3.13: Ð3Ñ Theorems 3.5-3.6, we refer to [11] .
Theorems 3.1-3.2 and Theorems 3.5-3.6 hold in the setup of the Frechet space (seé Ð33Ñ [1] for the corresponding deterministic results).
Theorem 3.5 removes the condition of convexity and the fixed point property of Ð333Ñ W and the strict convexity of required in Theorem 1 of Xu [19] . \ Example 3.12 contradicts Theorem 2.2 and hence Theorem 3.2 of [20] . Ð3@Ñ
